IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No. : 40296-00 1 0 

Applicant: Bong Soo KIM et al. Confirmation No.: 

Appl. No.: Unassigned Examiner: Unassigned 

Filing Date: June 30, 2003 Art Unit: Unassigned 

Title: METHOD FOR FORMING TRANSISTOR OF SEMICONDUCTOR 

DEVICE 

CLAIM FOR CONVENTION PRIORITY 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S. C. 
§ 119 is hereby claimed. In support of this claim, filed herewith is a certified copy of said 
original foreign application: 

Korean Patent Application No. 10-2002-0087191 filed December 30, 2002 



Date: June 30. 2003 

HELLER EHRMAN WHITE & 
MCAULEFFE 

1666 K Street, N.W., Suite 300 
Washington, DC 20006 
Telephone: (202) 912-2000 
Facsimile: (202) 912-2020 



Respectfully submitted, 




'«' U 

Johnny A. Kumar 



Attorney for Applicant 
Registration No. 34,649 
Customer No. 26633 




26633 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



ffi S! 2i S 
Application Number 



10-2002-0087191 



I i a 1 I 
Date of Application 



2002^ 121! 30SJ 
DEC 30, 2002 



21 



Applicant(s) 




Hynix Semiconductor Inc. 



2003 05 a| 19 oj 



COMMISSIONE 




'1020020087191 



[XIISSJXU 
[BfS2| SSI 

[§§!2!3E] 

[CH£|oj3E] 
[CHE-ieJ] 

[^^] 



«a^>: 2003/5/20 

^#^AH 
0088 

2002.12.30 
H01L 

A method for forming a transistor of a semiconductor 
dev i ce 

1-1998-004569-8 

9-1998-000649-0 
1999-058167-2 

0|§S 

9-1998-000350-5 
1999-054155-9 

KIM, Bong Soo 

721101-1037529 

143-222 

m^2m 50-36 

KR 

JIN.Seung Woo 

670503-1167526 

467-850 



14-1 



1020020087191 



. 31 Ol 



X\: 2003/5/20 



niseis] 



33>|£ OiaiAl QI10 A>§£| 441-1 StHAhSOHI^ 
107-105 

KR 



iS2 
CHO.Ho Jin 
681122-1094636 
463-020 

gfeJAI OIDHS 141 OhSOFg 502 § 304 S 

KR 

X1I423E2J ff§01l 2|& fS, ^Sjg JII60SSI ^ 

oil 21 & msi^af s s^slicl maiei 

01 ^= (oi) CH£I9J 
0|§5 (oi) 



13 2 
0 Pi 
0 21 

8 m 

394,000 SI 

1. S2f/H- SA||AH(£oj)_1 



29,000 2! 

0 SI 

0 S 
365,000 



14-2 



1020020087191 t^ 2003/5/20 

i*}^ B^l^Bi ^^ y o v ^°11 
780 °C °)^$) £r3E>IM ^<H1 51*1] ^2.^/iEL efl^l ^^^^ <>1 

tiV£*fl TllolB^^- ^^1 -t>s}-^ ^ f£f 700 °C =>l*l-5- 

tilB^O]4 ^i^-g- ^ ^ H3\^^r f^^M ^ 91 

£ 2 



14-3 



1020020087191 #^ 2003/5/20 

^LEx-fli*}-^ BSE^l^^) y o Vl ^{A method for forming a transistor of a 

semiconductor device} 

£ la £ ldfe ^AHl^] tr)-g. ti>£^l^}^ B€*l^ ^ wj-^ 

£ 2tt z]-7] rf^ a>^-^ -si- ^ £ sHH S^BB^e^ ^olofl trL-g. ^ 

11 : ^-£^71^: 13 : ^>^-sl^- 

15 : 7flolB^5|-^- 17 : TflolH^-g- B^ 

19 : f>\B.v}^3.% 21 : Til °|B^ 

23 : ^ 0 J3^ 

25 : i^^/H-a^J 3^33, 3^^! 

27 : ^VS)-^- 



14-4 



1020020087191 #3 ^*>: 2003/5/20 

<£nv ^olAi-i- ^3^0.3. ^^3T>^.2.M- ( SHff^^ iS^li (stress)S <>}*H s r 
Tjl^ofl t^ao] aV^).^ ^aV^jr o.S H^MiEl* 3H^Rr 

<n> v\)3.£{ sr}u|-^ B^l^^r f^^^^S. €°1 ^l^tf. 

<12> nJ-eM, B^l^i^ ^7>^ IR^-t- ^-S-tb iL^olcf . 

<is> ^7)1, *h£31 tIHh^^ ^sK 1 - i^oi^i- ^ » 

m^ol ovsj-s] ^ ^2f# ^sfl^>7ll buffer layer)-2.S ^-Sr^^l HTOChigh 

temperature oxide)-!: Ir^^r^^- . 
<15> ^l}, # 7 ] HTO ^ ^^^^7} 780 °C ^£.^1 !k*\^ ^ofl «fl^*V 

efl^l ^^"^Hl 1-^1" °1 7l^r ^-fAS o}£-t^#(out-dif fusion)^ 

#7>Sl^ ^sfl^. 



14-5 



1020020087191 #^ 2003/5/20 

S^-fr #4i44 eHB. 4<y 4<2(cell write time delayHl 4*1^ € 

#* -fr^w. 

<17> ^r^q-, ^Efl7l^<H] tq-S. ti>£^^>^ H^l^Ei ^yj-i^ ^«5> 

<18> ^£^71^ ^4*Hfr B^^l^ ^7>^-E]^ ^^tb4. 

<19> ^lS^-f^l t^h^St 1 ^, TflolH^i^-g- * 5}£4i3f| 

<20> ^lolH^i^- 4^3» *1 -g-^ A>^1A1Z]-^-^ o.S #7l 2]f^St #^*H 711 °lH*i 

<2i> ^71 711 olH^^ *M #71 «3:£^7l^l ^>l^^tt4. 

<22> a>£^7l^ ^S.^^] HT0 ^>S|-^-i: °H , #4 HT0 

#3*^ 780 °C <>]#4 £r£<>lH *8^3h=k °H, #71 aVS^^l^ofl ^<ysj #^#ol 

<23> ^-71 ^S^-M U<^-g- <^^ll ^^>J1 ^11- ol^^z^H Aj- 7l Tjjol 

^ofl ^5)l°Ht- ^th=T. 

<24> Aj-71^- w>i^ ^o] ^7]^ ^ *Y£.x\}±X}<>\ H^l^l ^#^£:, 7fl°lH*i 

^- ^ofl ^ ^ ^5}-^ >l2)H^4 §>«-^^ AE 2 |A f ^5}-^-7l ^4*> 



14-6 



w 

' 1020020087191 < U^\- 2003/5/20 

<25> ^. «V^^ o}sl^- ^Efl7l^o] ^-^.g- «fl^*V7l ^*H, *8 

^*Hr ^#2] ^ajvg-IE* ^ A) ^rO_S.V\ ^x\o) S.^ J^sM^ 4i7> 

<27> ti>£^7l^- Aj-ofl TlME^o. 1%^*}^ *3*h 

<28> #7] TlMH^-l: 4^3S «H ^"71 ^^71^^ ^-^-g- o)^*}*}^ ^O. 

^/^-efl^l ^^-g- ^*Kr 
<29> ^^lS^^^l #W<?1 ^^-a- 700 °C -g^H ^AJ^jl *^7jO S 

<30> ^v 7 -| ol^oj ^.^ o. o}( 3lP )^ ±o_^s_ 7>\cz\ io ~ 35 KeV ^1^^ 

S. 1.0E12(ions/cin ! ) ~ 5.0E13( ions/cuf) ^ °l£r^^b ^sf, 

<3i> Aj. 7 ] ol^og ti]dii( 7 5As)l- ^£.^5. *><^ 15 ~ 70 KeV 2) o]^oi oflui 

1.0E12(ions/oif) ~ 5.0E13(ions/ciif) ^ S^e^g- o]^<y^ 3^ 

14-7 



-v - 1020020087191 #^ 2003/5/20 

<32> s&7) o]g- ^.^o. D flo|Ai (single t ype)^wll- °l-g-SH #6\jt\ ^ 3.Sfl 

<33> a o v 7 ] o]-g- ^og ^o. Bfl <g^ y] = ol-g-^ o] 5] ^B(tilt)* 15-3- 2 

<34> s&7] 25) S.Eflol^(bi-rotation)^l 3*11 1/2 * ^ »H 

<35> ^7} 45] S.Eflol^( b i-rotation)Al o]^«g 1/4 ^ vfl w^l 

<36> ^-71 -^s^^r CVDCchemicalvapor deposition) PVD(physical vapor 

deposition) ^-2-5- 7 A^\, 
<37> a o V 7 ] >&3j-ejvg- 600 °C £v£4H CVD IE^r PVD «o V ^-^-S ^^*>J1 |i7}i 

^7lS] 600 ~ 700 °C £H4M ^^S]*H 
<38> #71 ^^e] RTPCrapid thermal processing) «o v ^^-S 1~5§ ^S.^ a] 

^^l^q- furnace 1^-6 -^<# ^l*Rr ^-^^.S 

<39> 

<40> aV£*fl r]3§o] TllolH^i^- ^SItt #3*-^ ^a]- 700 °C ^*>S. 



14-8 



'* 1020020087191 2003/5/20 

<4!> o^}, 5L^-fr %JLS. *H £ ^-i: '*MI*1 *k^*\^ 4^-4 

<42> £ la vfl^l £ ld^ £ ^Al^c^l tcf^ *K£3ldM-£l H^fl^liBi ^ « 0 V^ 

<43> £ la# «K£3l 71^(11) ^*Rr B3!*l^ di*>-g-e]^(13) 

<44> ^^lS^^oll 71101^^1:^(15), 7llolH^i^-g- -£^f^(17) ^ *>^"l-ia.^(19) 

# °H, ^"71 TflolH^i^-g- .£^#(17)^ ^^5]^, #BlA}.ol^. ^ 

^•(21)# ^^W. 

<46> £ lb ^ 51 lc» #S*>^, ^-71 7llolB^i^-(21)^ «H ^"71 ti>H^7l 

#(llH ^#(23)^ oj^oj iiL^/£Lello] ^c^(25)^ 

<47> blxrfl, # 7 | ol^-oi ^. 7l 1-^(23)^ <?l(3lP) 0 lM- «li( 75 As) 

1- ^-g-W. ^"71 ^1^- Af-g-^ ^ -f^ io - 35 KeV 2) ol^-oj ollui^ll- oj-g-^-o} 
1.0E12(ions/ciif) ~ 5.0E13(ions/crf) ^ E2ft ^ A)-g-§>^ ^ 
-f^ 15 ~ 70 KeV ^ ^l^r^ 1 oj-g-^H 1.0E12(ions/otf) ~ 5.0E13(ions/citf) 

<48> a o > 7 ] o]^- ^og p^ai ( S i n gie type)^* °]-g-*H 31 °] 3*1 1H ^ jsL3] 

^H^T^-, ^1 ol is] igH-I- 1515. S>JI 23} S^r 45) SEflol^^- ^a)^- + 

5>J4. <*|7H ; ^-71 25] S.Bflo]^( bi _ rotation )^. ^ 1/2 # 



14-9 



1020020087191 %:^ < U^\- 2003/5/20 

6\ ol-g-^<ys}ZL, 4s] S-Eflol ^(quadruple-rotation)^: S.^^\ 1/41- Ml «i 

<49> £ ld» % V S*>^, ^la^-^l 3rW^ ^^-(27)-g: tr^K 

<50> a o v 7 ] aVs}- ^-(27)^r CVD PVD y 0 Vl 3°-5. ^«r3, 700 °C -^ri^H 

<5i> ^VS)-s]-(27)^: 600 °C ^<^i CVD SE^ PVD ^^Rr 

5= li7}i -g-^7l<^ 600 ~ 700 °C ^-£^1^ t^tr^. °]*$, ^71 
RTP *$*gSL3, 1 ~ 5 & ^1 ^r^^b ^^l^^ ^ furnace) ofl^i 1 ~ 6 



14-10 



1020020087191 #^ 2003/5/20 

i] 

^/JELefl^ 

£H^°J <&^& 700 °C ^s.o]]a-] 

[^T 1 * 2] 

#7] ol^oj ^£ °]( 31 P)-& di^-^S s>o^ io ~ 35 KeV ^ o]^-oi 
3. 1.0E12(ions/cnf) ~ 5.0E13C ions/cuf) ^ SS^-fr o]-g-^<y^^ ^ *>fe 

3] 

*n i &°h. 

-8-71 °l£-^«g h]^( 75 As)« 4u$L+S. «H 15 ~ 70 KeV s) °]£r^<% 

*].§. 1.0E12C ions/cuf) ~ 5. 0E13( ions/cuf) ^ ol£-^<g*>fe ^ *V 

14-11 



1020020087191 #^ ^*>: 2003/5/20 

#7l o]£- ^ nfl^^ (single type)^t>l* o]^}^ $]}o)v\ ^ JsLtfl 

5] 

*fl 1 SZ°H, 

A J"7l o}£- ^ ufl^Al ^-ti]^. ol-g-<5}a} %)o]tf ^Hl- 1£S 23 S£ 

1 3^8" 6] 

l *M 91^^, 

^■7] ^VS]-^ CVD PVD «o^A5. ^*Kr ^ ^l£^l^>^ 
7] 

1 *oHl &<^1, 

^-71 ^2^^ 600 °C ^JEofl^ CVD iE^ PVD «o Vl 3°-5. ^^7>i 

^7}B] 600 ~ 700 °C £r5.o}H t^*}^ *g^*Hr 3* f^AS «KE^7 r 

[^T 1 * 8] 

7 &<>H, 

<i^e] RTP ^^-3. 1 ~ 5 ^- Al^ol ^X|<5>7iM- 

(furnace) 1 & ~ 6 ^l^Rr ^ ^)o S ^ H^^l 

14-12 



v • 

1020020087191 #^ 2003/5/20 

15L la] 




14-13 



J* 



1020020087191 



2003/5/20 



[5L 2] 



1E19 f 



§ 

GO 

S 
O 



CO 
s_ 
-t-J 

s 

s 

1 — I 

CO 



1E18 



1E17 



1E16 



1E15 



-•- NMl(25keVp 8.0E12)as imp 

-a- NMl(25keVp 8.0E12) + Gate SP BUFF KTO(780t) 

NMl(25keVp 8.0E12) + Gate SP BUFF LP TEO S(680t) 




J i I i L 



0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 



Depth(#m) 



14-14 



